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NATIONAL FOREWORD 

This Indian Standard, which is identical with lEC Pub 748-2-1/QC 790132 (1991-10) 'Semiconductor devices : 
Integrated circuits, Part 2 : Digital integrated circuits : Section one — Blank detail specification for bipolar monolithic 
digital integrated circuit gates (excluding uncommitted logic arrays)', issued by the International Electrotechnical 
Commission (lEC), was adopted by Bureau of Indian Standards on the recommendation of Semiconductor Devices 
and Integrated Circuits Sectional Committee (LTD 10) and approval of the Electronics and Telecommunication 
Division Council 

The text of the lEC standard has been approved as suitable for publication as Indian Standard without deviations. 
Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn 
to the following : 

a) Wherever the words 'International Standard' appear referring to this standard, they should be read 
as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current practice is to 
use a point (.) as the decimal marker. 

In the adopted standard, reference appears to certain International Standards for which Indian Standards also exist. 
The corresponding Indian Standards which are to be substituted in their place are listed below along with their degree 
of equivalence for the editions indicated : 



International 
Standard 



Corresponding Indian Standard 



Degree of 
Equivalence 



lEC Pub 747-10/QC 700000 (1991) 
Semiconductor devices, Part 10 : 
Generic specification for discrete devices 
and integrated circuits 



IS QC 700000 (1994) Semiconductor 
devices : Generic specification for 
discrete devices and Integrated circuits 



identical 



lEC Pub 748-1 1/QC 790100 (1990) 
Semiconductor devices — Integrated 
circuits, Part 1 1 : Sectional specification 
for semiconductor Integrated circuits 
excluding hybrid circuits 



IS QC 7901 00 : Semiconductor devices 
— Integrated circuits : Sectional 
specification for semiconductor 
integrated circuits excluding hybrid 
circuits 



Identical 



lEC Pub QC 001002 (1986) Rules of 
procedure of the I EC quality system for 
electronic components (lECQ) 



IS QC 001002 : 1988 Rules of 
procedure of the lEC quality 
assessment system for electronic 
components (lECQ) 



Identical 



The concerned technical committee has reviewed the provisions of the lEC Pub 68-2-17 (1978), lEC Pub 617-12 
(1 991 ), lEC Pub 748-1 (1 984), Amendment 1 (1 991 ), lEC Pub 748-2 (1 985), Amendment 1 (1 991 ) and lEC Pub 749 
(1984), Amendment 1 (1991) referred In this adopted standard and has decided that they are acceptable for use 
In conjunction with this standard. 

This standard is intended primarily for use under the lECQ System. A regular Indian Standard for this component 
could be different, Identical or similar to this standard. 

Only the English language text in the International Standard has been retained while adopting it in this Indian 
Standard. 
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Indian Standard 

SEMICONDUCTOR DEVICES - INTEGRATED CIRCUITS ~ 

DIGITAL INTEGRATED CIRCUITS - BLANK DETAIL SPECIFICATION 

FOR BIPOLAR MONOLITHIC DIGITAL INTEGRATED CIRCUIT GATES 

(EXCLUDING UNCOMMIHED LOGIC ARRAYS) 

INTRODUCTION 

The lEC Quality Assessment System for Electronic Components is operated in accordance 
with the statutes of the lEC and under the authority of the I EC. The object of this system is 
to define quality assessment procedures in such a manner that electronic components 
released by one participating country as conforming with the requirements of an applicable 
specification are equally acceptable in all other participating countries without the need for 
further testing. 

This blank detail specification is one of a series of blank detail specifications for semi- 
conductor devices and shall be used with the following lEC Publication: 



747-10/QC 700000: Semiconductor devices. Part 10: Generic specification for discrete 
devices and integrated circuits. 

Required information 

Numbers shown in brackets on this and the following pages correspond to the following 
items of required information, which should be entered in the spaces provided. 

identification of the detaii specification 

[1] The name of the National Standards Organization under whose authority the detail 
specification is issued. 

[2] The lECQ number of the detail specification. 

[3] The numbers and issue numbers of the generic and sectional specifications. 

[4] The national number of the detail specification, date of issue and any further inform- 
ation, if required by the national system. 

Identification of the component 

[5] Main function and type number. 

[6] Information on typical construction (materials, the main technology) and the 
package. 

If the device has several kinds of derivative products, those differences shall be 
indicated, e.g. feature of characteristics in a comparison table. 

If the device is sensitive to electrostatic charges, a caution statement shall be added 
in the detail specification. 
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[7] Outline drawing, terminal identification, marking and/or reference to the relevant 
document for outlines. 

[8] Category of assessed quality according to subclause 2.6 of the generic specification. 
[9] Reference data. 

[The clauses given In square brackets on the next pag^ of this Btandard, which forms the front page of the 
deUit specification, ard intended for guidance to the specification writer and shall not l>e included in the detail 
specification.] 

[When confusion may arise as to whether a paragraph is only instruction to the writer or not, the paragraph 
shall bd indicated between brackets.] 
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[Name (address) of responsible N Al [1 ] 

(and possibly of body from which specification is 
available).] 



[Number of lECQ detail specification, 
plus issue number and/or date.] 

QC 790132-... 



[2J 



ELECTRONIC COMPONENT OF ASSESSED 
QUALITY IN ACCORDANCE WITH: 

Generic specification: 
Publication 747-10 / QC 700000 

Sectional specification: 
Publication 748-11 / QC 790100 
[and national references if different.] 



13] 



[National number of detail specification] [4] 

[This box need not be used if national number 
repeats lECQ number.] 



DETAIL SPECIFICATION FOR BIPOLAR MONOLITHIC INTEGRATED CIRCUIT GATES 

[Type number(8) of the relevant devicefs).] 

Ordering information: see subclause 1.2 of this standard. 



[5] 



Mechanical description 



m 



Outline references: 

[Staridard package reference should be given. I EC 

number (mandatory if available) and/or national 

number.] 



Outline drawing 

[may be transferred to or given with more details in 

clause 8 of this standard.] 



Terminal Identification 

[drawing showing pin assignments, including 

graphical symbols.] 



rnarking: (letters and figures, or colour code.] 
[The detail specification shall prescrit>e the^tnforma- 
tion to be marked on the device, if any.] 
(See subclause 2.5 of generic specification and/or 
subclause 1.1 of this standard.] 



Short description 



(e] 



Application: see clause 6 of this standard 

Function: see clause 3 of this standard 

Typical construction: (Sij. 

Encapsulation: [cavity or non-cavity]. 

[Comparison table of eharaoteristies for variant 

products.] 

CAUTION: Electrostatic sensitive devices. 



Categories of assessed quality [8] 

(from subclause 2.6 of the generic specification.] 



Reference data 



PI 



[Reference data on the most important properties to 
permit comparison between types.] 



Information about manufacturers who have components qualified to this detail specification is available in the 
current Qualified Products List. 
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1 Marking and ordering information 

1.1 Marking 

[Any particular Information other than that given in box [7] and/or subclause 2.5 of the 
generic specification.] 

1.2 Ordering information 

[The following minimum information is necessary to order a specific device, unless 
otherwise specified: 

- precise type reference (and nominal voltage value, if required); 

- iECQ reference of detail specification with issue number and/or date when relevant; 

- category of assessed quality as defined in subclause 2.6 of the generic speci- 
fication and in clause 9 of the sectional specification and, if required, screening 
sequence as defined in clause 8 of the sectional specification; 

- any other particulars.] 

2 Application related description 
See information given in box [6]. 

3 Specification of the function 

3. 1 Detailed blocl< diagram 

[A detailed block diagram of the device shall be given. 

The graphical symbol for the function shall be given. This may be obtained from a 
catalogue of standards of graphical symbols, or designed according to the rules of lEC 
Publication 617-12.] 

3.2 Identification and function of terminals 

[All terminals shall be identified on the block diagram (supply terminals, input or output 
terminals, input/output terminals). 

The terminal function shall be indicated in a table as follows:] 



Terminal 
number 


Terminal 
symbol 


Terminal 
designation 


Function 


Function of terminal 


Input/output 
identification 


Type of output 
circuH 















3.3 Functional description 

3.3.1 A function table shall be given here. 

3.3.2 Boolean equation. 
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4 Limiting values (absolute maximum rating system) 

These values apply over the operating temperature range, unless otherwise specified. 

[Repeat only subclause numbers used, with title. Any additional values shall be given at 
the appropriate place, but without subclause number(s).] 

[Curves shall preferably be given under clause 9 of this standard.] 



Subclause 


Parameters 


Symbol 


Value 


Min. 


Max. 


4.1 

4.1.1 

4.1.2 

4.2 
4.2.1 

4.2.2 
4.2.3 

4.3 

4.3.1 

4.3.2 


Temperatures 

Operating ambient temperatures 

storage temperatures 

Voltages (note 1) 
Supply voltage 

Input voltage 

Input voltage t>etween multiple-emitter transistor inputs 

Currents (note 1 ) 
Input current 
Output current 


EE J 


X 
X 

X 
X 

X 
X 


X 
X 

X 

X 
X 

X 
X 



Note 1 - If the values quoted above may be exceeded under transient conditions, then the permissible excess 
values and their duration should t>e stated. 

5 Operating conditions (within the specified operating temperature range) 



Subclause 


Conditions 


Symbol 


Value 


Tested 


Min. 


Max. 


5.1 
5.1.1 

5.1.2 
5.1.3 
5.1.4 
5.1.5 


Voltages and currents 
Supply voltage 

High-level input voltage 
Low-level input voltage 
High-level output current (note 2) 
Low level output current (note 3) 


'oh 
'ot 


X 

x 
x 


x 

X 
X 
X 
X 





Note 2 - Does not apply to open-collector devices. 
Note 3 - Does not apply to open-emitter devices. 

6 Electrical characteristics 

See clause 13 of this standard for inspection requirements. 

[Repeat only subclause numbers used, with title. Any additional characteristics shall be 
given at the appropriate place, but without subclause number(s).] 
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[When several devices are defined in the same detail specification, the relevant values 
should be given on successive lines, avoiding repeating identical values.] 

[Curves should preferably be given under clause 9 of this standard.] 

6. 1 Static characteristics 

They apply over the operating temperature range, unless othenrtrise specified. 



Subclause 



6.1.1 



6.1.2 



6.1.3 



6.1.4 



6.1.6 



6.1.6 



6.1.7 



6.1.8 



6.1.9 



6.1.10 



Characteristics and conditions 



High-level output voltage 

'oh ■ l«P©cifiedl 

Low-level output voltage 
Vcc -fmin.] 

'oL - [spocifiodl 

Input clamping voltage 
V^c -Imin.l 



IK 



« [specified] , each input in turn 



High-level output current (only for open-collector devices) 
(note 4) 



'cc 



: [min.] 



'OHA 



High-level input current (note 4) 



'cc 



! (max.) 





« [specified, one input] 
. (specified] 


Low 


level input current 
- [max.] 
« [specified] 
. [specified, one input] 


Short-circuit output current (note 4) 
^cc - [mm.] and [max.] 
V^^ « on each output In turn 
t . [specified] 



Output off-state current (only for three-state devices) (note 4) 



'IHB 



'ILA 



High-level supply current 



'cc 



c [max.] 

c [specified], all inputs 



Low-level supply current 
V^ - [specified], alt inputs 



Symbol 



'OH 



'OL 



'IK 



'OH 



'IL 



'OS 



*OZ 



'OCH 



'CCL 



Value 



Min. 



Max. 



Note 4 -- In cases where the minimal and maximal values are required for a parameter, it is necessary to 



choose the worst case condition of V^^ for each one. 
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6.2 Dynamic charact6ris0cs 



Subclause 


Characteristics and conditions 


Symbol 


Value 


Min. 


Max. 


6.2.1 


Propagation times 


Wi 




X 




'PLH ' '^IHB^ILA 


W 




X 




C^mBOpF 








6.2.2 


Tnnsttlon iinws 










same as above 


'tlh 
«rHL 




X 

X 


6.2.3 


Propt^aUon tm»s (Vmestito outputs) 
same as above 
(only for three-state) 


Vhz 

*P2H 
VZL 




X 
X 
X 
X 


6.2.4 


Transhhit times (tiiree-state outputs) 
same as above 


«rHZ 




X 




(only for three-state) 


'IZH 

*rLZ 




X 
X 
X 



6.3 Timing diagrams 
Not appropriate. 

6.4 Capacitances 
Not appropriate. 

7 Programming 
Not appiicabie. 



9 Mechanical and ciimatic ratings, characteristics and data 

See subclause 12.2 of the sectional specification. 

Any specific mechanical and/or climatic ratings applicable should be required here in 
accordance with subclause 10.8 of chapter VI of Amendment 1 of lEC Publication 748-1. 
(See also lEC Publication 747-1, chapter VI, clause 7.) 
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9 Additional information 

The information here is not for Inspection purposes. 

9.1 [To be given only as far as necessary for the specification and use of the device, for 
instance: 

- temperature derating curves referred to in the limiting values; 

- complete definition of a circuit for measurement, or of an additional method; 

- detailed outline drawing.] 

9.2 Measurement of static characteristics 

Any particular information other than that given in the sectional specification or in iEC 
Publication 748-2 shall be given here. 

9.3 Measurement of dynamic characteristics 

9.3.1 Basic electrical test circuit 

[To be specified in the detail specification.] 

9.3.2 Loading circuit 

[To be specified in the detail specification.] 

9.4 Electrical endurance loading circuits 
[To be specified in the detail specification.] 

9.5 Supply noise voltage 
9-6 Input loading factor 

9.7 Output capacity 

9.8 Handling precautions 

10 Screening (if required) 

See clause 8 of the sectional specification. 

11 Quality assessment procedures 

11.1 Qualification approval procedure 

See clause 3 of the generic specification and subclause 5.1 of the sectional specification. 

1 1 .2 Capability approval procedure 
Under consideration. 
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12 Structural similarity procedures 
See clause 6 of the sectional specification. 

13 Test conditions and inspection requirements 

13.1 General 

[They are given in the following tables, where the values and exact test conditions to be 
used shall be specified as required for a given type, and as required by the relevant test in 
the relevant publication.] 

[The choice between alternative tests or test methods shall be made when a detail spe- 
cification is written.] 

[When several devices are included in the same detail specification, the relevant 
conditions and/or values should be given on successive lines, where possible avoiding 
repetition of identical conditions and/or values.] 

13.2 Sampling requirements 

See clause 9 of the sectional specification. 

For the formation of inspection lots, see also subclause 5.1.1 of the sectional specification 
and subclause 12.2 of lEC Publication QC 001002. 

13.3 Inspection tables 

Tests shall be made at 25 ''C, unless otherwise specified. 

Tests marked (D) are destructive. 
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TABLE I 

Q ROUP A (see note 6) 
Lot-by-lot 



Sub- 
group 


Examination or test 


lEC publication 


Details and conditions 


Umlts 


A1 


External visual examination 


747-10, subd. 4.2.1.1 






A2 


Verification of the function at 
25 *C uniess ottierwise 
specified 


74e-2, ch. 11. d. 2 


In aooofdanoe with clause 3 
of tMs spedfication 




A2a 


(Not applicable to category 1) 
Verification of the function at 
minimum and maximum operat- 
ing temperatures 
(see note 5) 


A3 


Static characteristics 
at25«C 


748-2, ch. Ill, 
sect, one, d. 5 


See subdause 6.1 of 
this spedfication 


See subdause 6.1 of 
tNs spedfication 


A3a 


Static characteristics 

at minimum and maximum 

operating temperatures 


At T^j^ m T^j^^ max. and 
r^j^min. 


Umits may be different 
from those in sub- 
group A3 


A4 


Dynamic characteristics 
at 25 ^'C uniess otherwise 

specified 


748-2, ch. Ill, 
sect one. cl. 7 


See subdause 6.2 of 
this spedfication 


See subclause 6.2 of 
this spedfication 


A4a 


{Hot applicable to category 1) 
Dynamic characteristics at 
minimum and maximum 
operating temperatures 
(see note 5) 


mfna Wtno 

Sante conditions as sub- 
group A4 above 


Umits may be different 
from tfiose In sub- 
group A4 



Note 5 - The manufacturer may use test results at 26 •€ if he can demonstrate, on a periodic basis, the cor- 
relation with those at the two extremes of temperature. 

Note 6 - The measurement methods of characteristic are stated in lEC Publication 748-2, chapter IV. 
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TABLE II 
GROUP B 



Lot'by-lot 
(in the case of category 1, see the generic specification, subclause 2.6) 



Sub- 
group 


Examination or test 


lEC publication 


Details and conditions 


Umits 


B1 


Dinnensions 


747-10, subd. 4.2.2 
andapp. B 




See dause 1 of this 
standard 


B2c 


Electrical ratings 
verification 


Not applicable 


B4 


SoMerabliity (0) 


740, ch. II, subd. 2.1 


As spedfled 


Good wetting 


B5 


Rapid change of temperature: 

a) Cavity packages 










Rapid change of tempera- 
lure lottowed by: 


74g,ch. Ill, subd. 1.1 


lOcydes 






EiectricaJ tests selected 
from A2 and A3 




As in A2 and Ad 


As in A2 and A3 




- Sealing, fine leak 

detection 

and 
• Sealing, gross leak 

detection 


749, ch. Ill, subd. 7.3 
or 7.4 

68-2-17, test Qc 


Asspedfied 
As spedfted 






b) Non-cavity and epoxy- 
seated cavity devices (D) 










Rapid change of tempera- 
ture, followed by: 


749,ch. Ill, subd. 1.1 


10 cydes 






• External visual 


747-10, subd. 4.2.1.1 








Damp heat, steady state 


74d, ch. Ill, subd. SB 


Severity 1, 24 h 






• Electrical tests 




As in A2 and A3 


As in A2 and A3 


B8 


Electrical endurance 


See subclause 12.3 
of sectional speci- 
fication 


168 h, ooTKlitions as 
specified in subdause 12.3 
andlfapplk»ble, 12.4of 
sectional spedficatlon 


See subdause 12.3 of 
sectional spedfk^bn 


CRRL 


Attributes lnformatk>n for B4, 85 and 88. 
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TABLE III 

GROUP C 

Periodic 



Sub- 
group 


Examination or test 


lEC publication 


Details and conditions 


Limits 


CI 


Dimensions 


747-10, subd. 4.2.2 
and App. B 






C2c 


Transient energy rating (D) 


To be specified 


To be spedfled 




C3 


Robustness of terminations (D) 


749, ch. II, d. 1 


As spedfied where appro- 
priate for the package 




C4 


Resistance to sotdedng heal 


749, oh. 11, subci. 2.2 


As spedfied 




C5 


Rapid change of temperature: 

a) Cavity packag03 

Rapid change of temperature 
foltowed by: 


749,ch. Ill, subcf. 1.1 


lOcydes 






• Electrical tests selected 
from A2 and A3 




As In A2 and A3 


As In A2 and A3 




-SeaJing, fine leak 
detection 
and 

Sealing, gross leak 
detection 


749.ch. Ill, subd. 7.3 
or 7.4 

68-2-17, test Qc 


As spedfied 
As spedfied 






b) Non-cavity and epoxy- 
seaied cavity devices (D) 

Rapid chcmge of tempera- 
ture, followed by: 


749, ch. Ill, mrbd. 1.1 


500 cydes 






■ External visual examination 
Damp heat, steady state 
Electrical tests 


747-10, subd.4,Z1.1 
749. ch. Ill, siihcl. 5B 


Severity 1.24 h 
As In A2 and A3 


As in A2 and A3 


C6 


Acceleration, steady state 
(for cavity packages) 


749. ch. II, d. 5 


As spedfied 




C7 


Damp heat, steady state 

a) Cavity packages 

b) Non-cavity and epoxy-sealed 
cavity devices (D) 


749, ch. Ill, stihd. 5A 
749.ch. Ill, suhd. 58 


Severity: 56 days for cate- 
gories li and lit. 21 days 
for category 1 
Severity 1 

Bias: as spedfied in the 
detail specification 
Duratk>n: 1 000 h for 
categories II and III. 
500 h lor category 1 






Followed by: 

- Bectrical tests of sub-groups A2 
and A3 




As In A2 and A3 


As In A2 and A3 


C8 


ElectricaJ endurance 


See subclause 12.3 
of 8ectk>nal speci- 
fication 


Duratton: 1 000 h, condi- 
tions as spedfied In sub- 
dauses 12.3 and. If applic- 
abie, 12.4 of sectional 
8pedfk^tk>n 


See subdause 12.3 
of sectional sped- 
ficatlon 


CO 


Storage at high temperature 


749, ch. III. d. 2 


1 000 h. at 7^ nr»ax. 




C11 


Permanence ot marklr>g 


749, ch. IV. d, 2 


Method 1 




CRRL 


Attributes Information for C3, C4. C5. 


C€, C7, C8, C9andC11 
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TABLE IV 

GROUP D 
Qualification approval tests 



Sub- 
group 


Examtnatlon or test 


lEC pubtlcation 


Details and conditions 


Umits 


D8 


ElectricaJ endurance 
(see note 7) (D) 


See subclause 12.3 
of sectional specification 


Category 1: 

not applicable 

Category II: 2 000 h 

Category III: 3 000 h 

Conditions: 

see subclauses 12.3 and. If 

applicable. 12.4 of sectional 

specification 


See subclause 12.3 
of sectional specification 



Note 7 - Group D tests shall be initially performed immediately following qualification approval and 
annually thereafter. 

13.4 Delayed deliveries 

See subclause 3.6.7 of lEC Publicatiofi 747-10. 

14 Additional measurement method 

Not appropriate. 
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